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181.   This is intelligible when we know that the whole
central substance is continuous throughout; but the difficulty
arises when we have to explain why, if this central substance
is stimulated throughout, only arms and legs respond; in other
words, why the toe-centre " plays upon " the arm-centre, and
not on the others ?    When a frog is decapitated, if we gently
touch one leg with the point of the scalpel, the leg will move,
but only this leg.    Prick more forcibly, and both legs will
move.    Keep on pricking, and all four legs are drawn up, and
the frog hops away.    Each excitation was propagated along
the cord; but the' discharge was restricted in the first case to
one limb, in the second to two, in the third it involved all
the muscles of the trunk.    At the sight of a friend a dog
wags his tail gently : as there is no direct connection between
j                 the optic nerves and the tail, this playing of one centre on
I                  another must be by the agency of intermediate centres; and
I                  we know that if the dog's spinal cord be divided, this excita-
\                  tion from the optic centre is no longer possible, yet the tail
I                 will wag if the abdomen be tickled, or the leg pinched. Now
compare the effect on the dog produced by the sight of his
master, or of a friend accustomed to take him out. There is
l                  no longer a gentle wagging of the tail, but an agitation of the
\                  whole body: he barks, leaps, and runs about; the central
stimulation is discharged through many outlets; and could
r;                 we test the effect, we should find an appreciable alteration in
the thermal and electrical condition of the whole organism,
I'                 with corresponding changes in circulation, secretion, &c. So
\                  different are the consequences of two slightly different retinal
impressions mingling their stimulations with the same mass
of central substance!
182.  The discharge is determined by two conditions: the
state of tension, and the energy of the stimulation.    The state
of tension is increased "by every stimulation whicli falls short of
a discharge; that is to say, faint and frequent stimulation
augments   the   excitability,  whereas powerful   stimulation
exhausts it.    When, therefore, one wave succeeds another in
the same direction, it reaches a centre more disposed to dis-
charge ; or, as Cayrade expresses it, " a certain agitation of the